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1 . A method for controlling-etfecho canceling system within a communication system, 
the method comprising the^teps of: 

detecting an oc^rrence of at least one of a transition from non-linear echo path to 
linear echo path and a/transition from linear echo path to non-linear echo path; 

halting a standard adaptation routine used to control at least one portion of the echo 
canceling system when occurrence of non-linear echo path is detected; and 

initiating a prescribed logic routine to control the echo canceling system in place of 
the standard adaptatiqn routine during the occurrence of non-linear echo path. 



2. The method o 

a transition from non 



SO path to non-linear echo path comprises performing at least one of a plurality of tests. 



3. The method 
group of tests 
echo cancellation; de 
determining a strengtp 
checking for echo 
an amount of 
state wherein 



claim 1, wherein the step of detecting an occurrence of at least one of 
linear echo path to linear echo path and a transition from linear echo 



o f claim 2, wherein a test of the plurality of tests comprises one of the 
composing: detecting a presence of non-linear echo; checking a sufficiency of 
ermining a present error energy relative to a previous error energy; 
of a desired signal energy; checking for a presence of weak echo; 
caiceller divergence; checking for a presence of strong echo; determining 
synthesEzed echo relative to a desired signal energy; and determiiiing a transient 
synthesized echo exceeds a desired energy level. 



4. The method o|f 
comprises testing at 
to a threshold and 



claim 3, wherein the test of detecting a presence of non-linear echo 
l^ast one of: recent center clipping activity; error signal energy relative 
signal energy relative to a desired signal energy. 
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5. The method o: 
comprises testing at 
desired signal energy 



claim 3, wherein the test of checking a sufficiency of echo cancellation 
l^st one of enor signal energy relative to a desired signal energy and a 
Relative to a threshold. 
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6. The method of clain>3-;^herein the test of checking for checking for a presence of 
weak echo and for Ci^Ho canceller divergence comprises at least one of determining a 
magnitude of a/^uare of a peak adaptive filter coefficient relative to a threshold; determining 
an error energy relative to a desired signal energy; and determining whether a desired signal 
energy is greatetr than a reference signal energy by a predetermined amount. 



7. The meth&d of claim 3, wherein the test of checking for the presence of strong echo 
comprises determining a reference signal energy relative to a first threshold and determining 



a desired signal en 

8. The methoc 
echo exceeds relati 



rgy relative to a second threshold. 

of claim 3, wherein the test of determining an amount of synthesized 
/e to a desired signal energy comprises determining whether an error 



energy relative to a desired signal energy. 



9. The method 
synthesized echo 
transition either intc 
transient state by 
and checking a 



10. The method 
group of steps comp 



of claim 3, wherein the test of determining a transient state wherein 
e:>^ceeds a desired energy level comprises at least one of: determining a 

or from the transient state; determining a transition either into or ftom a 
chjscking whether an error signal energy relative to a desired signal energy; 
center clipping counter value. 



3f claim 1, the prescribed logic routine comprises at least one step of the 
sing: determining a divergence state of the echo canceller; determining 
a desired signal eneijgy relative to a reference signal energy; checking an error signal energy 
relative to a predetemiined threshold; determining a strength of an error signal; checking a 
center clipper counter value; determining a presence of linear echo; checking a linear echo 
counter; determiningla desired energy level relative a threshold; detemiining a sufficiency of 
echo cancellation in the presence of linear echo; determining a quality of echo cancellation 
and determining an echo canceller state. 



1 1 . The method of claim 10, wherein the step of checking a center clipper counter value 
comprises determiningla center clipper counter is saturated. 
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12. The method of claim 10, wherein^tkdstep of determining a sufficiency of echo 
cancellation in the presence of Hpelir echo comprises checking a desired signal energy 
relative to a threshold for a^riod of time. 
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13. The method of claim 10, wherein the step of determining the quality of echo 
cancellation comprises determining an error signal energy relative to a desired signal energy 



and detemiining the 



14. The method 
comprises at least 
predetermined valu^, 
error signal energy 
threshold and checkH 



Df claim 10, wherein the step of determining a state of the echo canceller 

of the steps of: determining a desired signal energy level relative to a 
, checking a value of a cancellation counter, checking whether a present 

greater than the desired signal energy level by a predetermined 
ng a state of a center clipping flag. : 
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15. The method 
the steps of: setting 
to a present enor av 
clipper state to OFF 
energy equal to a 
setting a transient 
center clipping couilter 



signal path, the app 



desired signal energy relative to a threshold. 



of claim 1, wherein the prescribed logic routine comprises at least one of 
a center clipper state to ON, setting a previous error average energy equal 
erage energy; incrementing a center clip counter value; setting a center . 
resetting a center clipping counter; setting a previous en*or average 
error average energy; incrementing a center clip counter value; 
C(i)unter value; decrementing a transient counter value; and saturating a 
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16. An apparatus for echo canceling within a communication system wherein an echo 
generating system exists within the communication system introducing echo into a reference 
ratus comprising: 

an echo cancfeller coupled to a desired signal path, the desired signal path including a 
desired signal and anlecho signal generated by the echo generating system, the echo canceller 
including a first adaptation routine and a.second adaptation routine an output signal for 
providing an output signal for canceling the echo signal from the desired signal path; 

wherein the ecno canceller is operable to detect an occurrence of at least one of a 
transition from non-linpar echo path to linear echo path and a transition from linear echo path 
to non-linear echo pathl to halt operation of the first adaptation routine and to initiate 
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operation of the second adapta/ion routine when occun*ence of non-linear echo path is 
detected. • / 

17. The apparatus of /claim 16, wherein the echo canceller comprises a plurality of tests, 
wherein the plurality ofAests are selectively. adapted to indicate a transition from linear echo 
path to non-linear echo/path. 

18. The apparatuafof claim 1 7, wherein the plurality of tests comprise: detecting a 
presence of non-linear echo; checking a sufficiency of echo cancellation; determining a 
present error energv relative to a previous enor energy; determining a strength of a desired 
signal energy;. cheoKing for a presence of weak echo; checking for echo canceller divergence; 
checking for a presence of strong echo; determining an amount of synthesized echo relative 
to a desired signar energy; and determining a transient state wherein synthesized echo 
exceeds a desirea energy level. 

19. The apparatus of claim 16, wherein the echo canceller comprises a comfort noise 
generator to provide a comfort noise signal, and wherein the output signal comprises the 
comfort noise signal. 

20. The apparatus of claim 16, wherein the echo canceller comprises a synthetic echo 
generating system to provide a synthetic echo signal, and wherein output signal comprise the 
synthetic ecmo signal. 
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